Chemical Context
The tandem 'pincer' Diels-Alder reaction, consisting of two consecutive [2 + 2] cycloadditions between two dienes and an acetylenic bis-dienophile, when furan derivatives are used as the diene components (Lautens & Fillion, 1997) . The DielsAlder reaction is among the most powerful C-C-bondforming processes and one of the most widely used and studied transformations in organic chemistry (Denmark & Thorarensen, 1996) . Thiophene derivatives are very important heterocyclic compounds, which possess antitubercular (Parai et al., 2008) , anti-depressant (Wardakhan et al., 2008) , antiinflammatory (Kumar et al., 2004) , anti-HIV (Bonini et al., 2005) and anti-breast cancer activities (Brault et al., 2005) . Against this background, the conformational studies and X-ray structure determination of the title compounds have been carried out and the results are presented here. 
Structural Commentary
The molecular structures of (I) and (II) are shown in Figs. 1 and 2, respectively, along with the atomic as well as ringlabelling schemes. Both compounds exhibit disorder, viz., in the thiophene rings of (I) and the oxygen atom of the cyclopentanone ring in (II). Further details are given in the Refinement section.
Rings B and C adopt an envelope conformation in both compounds with atom O1 as the flap. In compound (I), the puckering parameters (Cremer & Pople, 1975) and smallest displacements parameters (Nardelli, 1983) are q 2 = 0.5246 (15) Å , ' = 358.41 (18) , ÁC s = 2.45 (14) for B and q 2 = 0.5819 (15) Å , ' = 185.54 (17) , ÁC s = 6.26 (14) for C. In compound (II) they are q 2 = 0.5093 (16) Å , ' = 360.0 (2) , ÁC s = 0.01 (15) for B and q 2 = 0.5585 (15) Å , ' = 179.53 (18) , ÁC s = 0.44 (14) for C. Cyclopentanone ring D adopts a twisted conformation on C12-C13 in (I) with puckering and smallest displacement parameters of q 2 = 0.184 (2) Å , ' = 133.7 (6) , ÁC 2 = 3.65 (19) whereas in (II), this ring adopts an envelope conformation on C12 with puckering and smallest displacement parameters of q 2 = 0.265 (2) Å , ' = 290.1 (5) , ÁC 2 = 1.1 (2).
In both compounds, the cyclohexane ring embracing rings B and C (C1/C6-C10) adopts a boat conformation with puckering amplitude and smallest displacement parameters of q = 0.9648 (17) Å , = 88.53 (10), ' = 296.96 (10) and ÁC s = 6.45 (15) in (I) and q = 1.0000 (18) Å , = 90.16 (10), ' = 300.17 (10) and ÁC s = 0.72 (15) in (II). Rings A and D in (I) form dihedral angles of 57.02 (14) and 82.70 (14) , respectively, with the S1/C14-C17 thiophene ring (major occupancy component) and 62.9 (3) and 20.7 (3) , respectively, with the major component of the S2/C18-C21 thiophene ring. In (II), rings A and D subtend angles of 65.03 (9) and 71.65 (11) , respectively with phenyl ring C14-C19, and 65.88 (10) and 72.51 (12) , respectively, with phenyl ring C20-C25. The dihedral angle between the thiophene rings 214 The molecular structure of compound (I) is stabilized by a C19-H19Á Á ÁO2 intramolecular interaction (dashed line), which generates an S(7) ring motif. Displacement ellipsoids are drawn at the 30% probability level.
Figure 2
The molecular structure of compound (II) with the atom-numbering scheme. Displacement ellipsoids are drawn at the 30% probability level. Table 1 Hydrogen-bond geometry (Å , ) for (I).
Cg1 and Cg2 are the centroids of the S1,C14-C17 and S2/C18-C21 rings, respectively. Symmetry codes: (i) Àx þ 1; Ày; Àz þ 1; (ii) Àx þ 1; Ày þ 1; Àz þ 1; (iii) Àx; Ày þ 1; Àz þ 1.
Table 2
Hydrogen-bond geometry (Å , ) for (II).
Cg1 is the centroid of the C14-C19 ring. in (I) is 70.3 (3) and that between the phenyl rings in (II) is 6.93 (10) . In both compounds, rings B and C are almost perpendicular to each other [dihedral angles of 83.61 (10) and 82.26 (10) , respectively]. In compound (I), an intramolecular hydrogen bond, C19-H19Á Á ÁO2, occurs, which generates an S(7) ring motif (Table 1) .
Supramolecular features
In both structures, the crystal packing features C-HÁ Á ÁO and C-HÁ Á Á interactions (Tables 1 and 2 ). In compound (I), the C20-H20Á Á ÁO2(Àx + 1, Ày, Àz + 1) hydrogen bond generates an R 2 2 (16) graph-set ring motifs around an inversion centre (Bernstein et al., 1995) while in compound (II), the weak C5-H5Á Á ÁO2(x À (Tables 1 and 2 ).
Synthesis and crystallization
The title compounds were prepared in a similar manner using a solution of 1,3-bisthiophen-2-yl-2-benzofuran (0.30 g, 1.00 mmol) in dry 1,2-DCE (20 mL) for compound (I) and a solution of 1,3-diphenyl-2-benzofuran (0.30 g, 1.011 mmol) in dry DCE (20 mL) for compound (II). 2-Cyclopentenone was added in both cases [0.104 g, 1.2 mmol for (I), 0.11 g, 1.33 mmol for (II)] and refluxed until the disappearance of the fluorescent colour of 1,3-bisthiophen-2-yl-2-benzofuran or 1,3-diphenyl-2-benzofuran (10 h). Removal of the solvents was followed by column chromatographic purification (silica gel; 10% ethyl acetate in hexane), affording the adduct as a colourless solid for both (I) (yield = 0.23 g, 61%) and (II) (yield = 0.27 g, 68%). Single crystals suitable for X-ray diffraction were prepared by slow evaporation of a solution of compound (I) or (II) in ethyl acetate at room temperature.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 3 . Compound (I) initially refined to a high R index of 0.103 (2) and the difference Fourier map showed relatively larger peaks [Á max = 0.97 (2) e Å À3 ]. A preliminary check with TWINLAW (Bolte, 2004) showed that the crystal had twofold twinning by non-merohedry about [001] with a twin matrix of [À1 00 À0.101 1 À0.484 0 0 À1]. The twin law operated from the F o -F c table was used to a generate an HKLF5 format file (Bolte, 2004) suitable for twin refinement in SHELXL97 (Sheldrick, 2015) . The twinning was a twofold rotation axis parallel to the b axis with a refined twin scale factor of 0.275 (2). The structure was refined to an improved R index of 0.064 (2) The positions of the hydrogen atoms were localized from difference electron density maps and further idealized and treated as riding atoms, with d(C-H) = 0.93, 0.97 and 0.98 Å for aryl, methylene and methine H atoms, respectively, and U iso (H) = 1.2U eq (C). In compound (I), the thiophene rings C11-C14/S1 and C15-C18/S2 are disordered over two sets of sites with occupancy ratios of 0.901 (2):0.099 (2) and 0.666 (2):0.334 (2), respectively. Geometrical (FLAT) restraints were applied to both the major and minor components of the thiophene ring atoms to keep the rings planar. Ellipsoid displacement (SIMU and DELU) restraints were also applied to the disordered rings. In compound (II), the oxygen atom O2 is disordered with an occupancy ratio of 0.579 (4):0.421 (4). In both compounds, bond lengths for both major and minor components were restrained to standard values using the command DFIX (s.u. 0.01 Å ) in SHELXL97 (Sheldrick, 2015) . Computer programs: APEX2 and SAINT (Bruker, 2008) , SHELXS97 (Sheldrick, 2008) , SHELXL97 (Sheldrick, 2015) , ORTEP-3 for Windows (Farrugia, 2012) , Mercury (Macrae et al., 2008) and PLATON (Spek, 2009 ).
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Mohanakrishnan Computing details
For both compounds, data collection: APEX2 (Bruker, 2008 ); cell refinement: SAINT (Bruker, 2008) ; data reduction:
SAINT (Bruker, 2008 ); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2015) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) and Mercury (Macrae et al., 2008) ; software used to prepare material for publication: SHELXL97 (Sheldrick, 2015) and PLATON (Spek, 2009 ). 
175.76 (15) C15-C14-S1-C17 0.0 (3) C10-C1-C6-C7
1.51 (16) C15′-C14-S1-C17 97 (3) C5-C6-C7-O1 −154.30 (17) C7-C14-S1-C17 −179.14 (16) C1-C6-C7-O1 31.01 (15) S1′-C14-S1-C17 −4.4 (8)
−159.08 (13) C15-C16-C17-S1 0.14 (18) C6-C7-C8-C9 64.90 (15) C14-S1-C17-C16 −0.08 (19) O1-C7-C8-C13 −156.24 (13) C15-C14-S1′-C17′ −35 (7) C14-C7-C8-C13 83.98 (18) C15′-C14-S1′-C17′ −20.5 (18) C6-C7-C8-C13 −52.04 (17) C7-C14-S1′-C17′ 174.1 (10) C13-C8-C9-C11 8.25 (17) S1-C14-S1′-C17′ −0.6 (12) C7-C8-C9-C11 −114. 
